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Abstract 



PURPOSE:To provide a practical and efficient driving method suitable for simultaneous selection of plural 
lines of a simple matrix type liquid crystal panel. 

CONSTITUTION:This device is provided with a matrix panel 1, a common driver 2 and a segment driver 3, a 
liquid crystal layer is interposed between a row-shaped scanning electrode group 4 and a column-shaped 
signal electrode group 5, composed of a frame memory 6, an orthogonal signal generating means 7, a 
product sum arithmetic means 8 and a synchronizing means 9 and a frame memory 6 holds the inputted dot 
data for every frame. The orthogonal signal generating means 7 generates plural orthogonal signals having 
the mutually orthogonal relation, and these are successively supplied to the common driver 2 with a suitably 
combined combination pattern and the scanning electrode group 4 is selected/driven with a prescribed 
sequence complied with the combined pattern. The product sum arithmetic means 8 performs the product 
sum operation between the set of dot data and the set of an orthogonal signal, the result is supplied to the 
segment driver 3 and the signal electrode group 5 is driven. By repeating the set sequential scanning plural 
numbers of times at one cycle, the desired image display is performed. At this time, by the transversal shift 
and the longitudinal shift of the orthogonal signal, the displayed picture quality is improved. 
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©Wtc&iai£:frftbTfcSThU?*A*;i/£, its 

T, 

ji&ilis >r 3 ^ > h ^-r A'tc^ 
t&zmnft&^mfr e mm z ns »£<t *t ©ia t ©m 

bTfi^tt1ii*©SB»l£fTfc 5 &©«fni*£^g 
7 'J fr£© H y h^-^&^Itib^-f 5 >^ 

Kij ic js i; r^«i&©it^M^©fi:ffit w? 6 b $ *a 

im ^&fctgffis©fi£m^©K^j£&-f s bxax 
xtzmzmttzm&m i ie«©i£s**gg. 

©Mfc«*l*^lEbT!!s*v h 'J i^XA*;!^ F h 
5*- £ teg * n t > K 7 -i AR -fe >f* > I- F 5 -f A' * 
^bTBIW*»*. tf«*«ra©ift*SJfc:3*>|*5-r 

Afc«»i/!fce«a»sBf3e©5-f >ft«t:gjii&'ca 

WRISTS title, H<y hx-^©ffitit3?M^©ja 

sffls tHi$a$i£ft5j&£effiffl7-r br 

1:^>h F5KA©lHEE£at>F5lV^Bffi£:© 

aafcatn***!*©^ >ss:n sN©¥*«©ia 
w#ma} *&©*ssst^is:©<t^«ffit©ra 
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1Kb. fl^ft©*£ttMlc£Sffi9«ft*U frIB 
U ltE3t3WMi**JIRteeiEl/T!7I/-A3eiE*ff!&: 

Me-£aHtMW»R s n&»©««3iE«*fc* a e n 

«£Sff*tt. «*©«B£U"W*»'&. 

»B*WKE^*©-"3*«IIDaT6*lfc*3t3t«« 

J0 ^atSleJSDMSftSfcWT&oT. 

*©#*3«B^©»*ftfc*^>t. *ta«sn* 
r«**/t**©wft*a!. 

**©*3»l**>6&«*3»W*t-JSUTH«R:a 
iRU itGttft©*jt£«*lc£2ft**ft*U 1MB 

ME*JE«««««WiS*i&tt©ftj&t««fc#A6n 

j&it&ICliDjgSnSfcCT&oT. 

*tt«*««iit'r*«a/i*^©BitoSra. 
■^©iBiciKas^UTaftwa^^roBiDWSfc 
«sc a*) ©*«t**6a*jfe«tMPPt-»bT 

40 ttG£9E««irA<«R$n&Q©fti£S«Sl:#X.&n 

s^aEM^ti. ffi&©mffik^;u&^^, 

S9IB^«ffi(c«. *S#^F, (t) tHrnr-fl 
u)!»6*©*SCfcJ:'3TIH|tSn*5 s -^«^«£EGi 
(t) rttqjjijstt. 
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(3) ffl¥7-7 2 4 5 4 
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N . »/l 

i-1 k-l 

[»2] £fr& 5 

L 2 1/2 

V (W)J = (= ■ (N- 2j I mi) ) SitSMte. &&©£BEL"<;l/£#£. 

*5V>T, (t) #EPJll£ft> 

(L#) ©*Sm®^6^5^iEmffi»*-iSLT [S3] 

N "/l 

g j (,) -jr 2 (t) + jr £ VkjFk (,) 
i-i it- 1 

N 

V kJ = (L-^T I* (k*L + m)j) 1/2 k=i/L 
n-l 

«*siMitr**»/t*;K!>wft*j*. 83Ett»®ffi/^©-^7!/tsijr)iTe>nfc^aEms 
mffit©HicJsa^«EbT^5Ss/^^©Ei!i^ -?0 ^Effl^fe-a-^^ >««»© 

(L*) ©^SHffi*&^5^2flffi»^-igLT iMfEM^SffilCtt, £gft*tF, (Ot^iio 1 -*! 
EBSfcSKU ft4IB1g»©&^SEmffilC^Scm^*ftl& n*^*©ISiE;{CJ;oTttgSn-5x-^M^EGi 

l, ina^gm^tussbTflas^sffiirx-^m^ (t) fiwrnzn, 

i-i k-l 
"T, VuH L*ftlC»*&n*iK«^>©5 f - [ft 6] 

L 

V kj =(L-^( 2 (k*L+m)j) 1/2 k-i/L 
o = i 

^*6»*UTtt^**s««tr*«a/t*;i,©Bft ^^cDBft^scfcH-rs. s&Kffixi*. «ft^-r> 

WW©»«&RW] [0 0 0 2] 

[0 0 0 1] 50 [tt*©tttH gfi, ffiffi 
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5 

ftnummtLrat). te©^Rjtg£jt^Tffi&& 

a>i>aa*5, &B^«ici$K¥&#^£j0f£-r-5&#t 
37 K**jfcRWttv>£v>5*ijj£a*i&s. ba>uaa^, 

< a* t O NSJ t O F F BS©£3att©S#/jM3 < a 0 3 
[0 0 0 3] ##©&, gftfivhU *>(.lH*£#i3gB 

^ffilCON/OFFICffla-TSx-^m^S-^ASfc© 
Tf$>-2>. -effliSgm. SiBsSflcEPflnSnsgJEEii, ££S 
(N#) SrS^-r-2>17l/-ASHra© I t 1 Tl|51 (1 
/N#©OTD Kv>Bttn«£&&D. 9D®ltm ( (N 
-1) /N#) tt-fi©/X-f7X«Eift*. ttffl^n 

fc*»t5HJftimEfe»ffl^aiilci£:i;fc»S©3E^*J# 

«»*rF«**i. 17l/-A)BI«li«*OlS»«NIIItO 

r-7Xr-a<ffiTT-&. 01 5tJ£©7W-.£>j£;§§E&£ 

■5. 

[0 0 0 4] *ffi¥9^fc*Sf*S 7 !✓-.&£*£*© 
HHfc*MM-*3SrJKiLT. K«BErt*x©«SRftfc 
r^^fi&fbJ tv **BEAWXi:/X-f7*«EE©*fc 

SiLfc^77T*5. 01 5©^7 7lCit^. 

jEE/x^xa«Jiv>»j(i'eB«iisn**icaii*««T3j»o* 
&av» 5 ■& ^©awE/wxatiM&s n^ft©s®^ 

#ai$>0, WJn«3K©^©Ji*t«t'3TH«©^-tt* 

»L<aifc5. 

[0 0 0 5] 01 7ttm77W^SiSft;*ff 

aofe«^lCfeltSSig^©^b**Lfci' , 7 7T* 
5. #S«WW©m77«EU^S*€<-r5ifK: 
*Dami#a*?B©*SW©SSrt**3<&D, 01 



(4) ft§B¥7-7 24 54 

5 ©^57fcJfc^#a&l$©affl#0ffiTa*SM>l/Tt<> 

a. t*»ua*«6, ^©/W77U^;v*afl:*it:fct> 

KlWifeO. rt-f 7^ WC5$IUON/0 F FCS 
JEJt £®;T3 -Brn > r- r- ©igfcfctf a 5 . 

[0 0 0 6] JL3Ufc«EE¥^fl:aK!)n»fttfc**U 
Jt©j*v>*»*iLT r**e?-Y>n««iRas0toitipi 
e Line Selection) j a*g3gSnTl>-5. S I 

D 1 9 9 2fcfc^T^7 r M^^5'XaiCj;Dffi@^fe5 
(SID '92 DIGEST pp232-235, 1992) . X. HtlirSHHT 

r^5< >HB#gft& (Active Addressing Method) J 
£fg^LT^S(SID ' 92DIGEST pp228-231, 1992). £ft 

6 ®H«fa«t6B»«a»fl;o]B«K*< a*, aae© 1 

5f >ft©SW"T?tta<. «*5-f >*PWfca#W6 
*CitjT. A»ft±iMttftfc2:n*©ttX«*« l b 

©•c*s. 1 7-f>#©s*?-ctta<s»©5-f>*ra 
«n&-r*fc»t»«. *©s#«ais»#&tt. t. n. 

a? RuckmongathaDa* 1 9 8 8^fcJS*L/TH4 (1988 IDR 
C, PP80-85, 1988) . 
[0 0 0 7] S6fc±JfiL&*R5'f>H^B«ttta 

SK^tt (Pulse-Height Modulatioo(PHM) Gray Shad 
ingMethods for Passive Matrix) J a*gfg£*lT^ 
-5. JAPAN DISPLAY 1992fc:fcUT*BN' > ■ 7 

*-*7 • >-X^AXtttC«fc0^a^S (JAPAN DISP 
LAY 1992-69). C©/X^X«EaBPIWI*ttT»tt. 
©S»;£3S?-f >CDDATiEe©jfeSE5-f >£KttTv> 
JO 5. fiS^-f >(C&@-r-5H^{^bT<gSi©g^- 

^a^Asns. ^ofiiT-^tt. &m<Dmm\z5-x. 

ens^if-^ <Fyh5r-*) fC*V»TiK*«tl 

&m7i >\zm?ziMntiimt, ±.mv 

*fc>l««tbT«tt6*lfc"b©-p*»). $RE©KB/t 

4? ^;p«ffi«figic-&*n-2.fe©TBav^. 

[0008] 

?-r >pma#asfcjwv h y *xa«a/t*;i'©JB» 
fcawraa. ^«j.^^waEs&*{&£jywfc-r 

[0009] ttft^f >r^^awi*e. frtt©*SEmffi 
» t ?u^fflm^ms» t<Dffl\z®&m ura a v 

50 h'Ji'X/Wl/* hx-^tcS^3^>H7'fns 
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miosis i/^**-r *itta!ffl#©a*3i3iEfi# t b 

fttfF7*/tJin C«fl©*afcSH«±T?. 3*>F 
y«lrttt!f*>Y F?^/tfc©IWT»E©J$fl6*tS 

[0 0 10] *»9-f jHEMHNc 

^ > tcfc? L T 3 > h ? X F Ic^tfj & ^ 5 RB#< fc 

[0 0 11] »*5-f >H«f»i*fc*^TM:*«« 
ao&5ft*t?a:<Ttt?a:6a^», MrS6Lfc«l;:it£fl 

Hyh^-^tiaxfi^oasiKtoihJisn. *Rfc 

(on&tfi&Tfin? >\zm? t < » o nfc»« 



(5) «W7-7 2 4 54 

©js*«mTb*^HH±fcraw(ca«bfc*»©«-c« 

[0 0 12] *»^-f >H»aiRi*fc*^^T/WX«E 

T 6 ft* Fy Nx-^BaSlOHy hf-^ 

fcS^iWSft*- Fy h?~?\mM3km<D®'&Mz. 

a- 1~+ 1 ^Tajstfcfi^^:^. /ua«Ba»i* 

J0 SCTttfiffl F y F x-* CDS F y F *t-9 ** 0 © 

^©«*>*€<&a. £©»**/^>*rr«±jStfpR 
tr««©**5>r >*mmm$iLtzm\z/vi>z&<Dm^ 

[0 0 13] 

[»a&#ft-r*fc»0^ai m «#bbut*5BW© 

*«fi«*K«tt-JRWft«J««*t bTV F U ^XA 
«ATV>«. V HJ ^XAW 1 ttfrK©«&Hti*4 

2ftTfcD£ft£Kft-r*. -fey*>hF^f/13tt« 

[0014] *58w©s-B»fcaj3rt"**» y i/-a 

fg9t^ilTV^ 0 :7V-A**U 6l4A*Sft 
fcHyhx-^S^V-ASHCfia*^. ft** FyF 

a««»*9rS©iajH*Ta*iWB-r*. isjt^, 
sic 3 *©^sma^ i i&t wuwf tBiw*«*«t> 

K*fflSn-6 Fy Fx-^wttteSSflTTO^aTfr 

^©^m^-k^>FF7^A3tr«*&LTM^ 

50 nmms vmrnzftteo. m^m\*yv-&* : £v 
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9 

tU6i:«n. JpAt, c»MH#ai i£^A,T 

[0 0 15] HT, «*^>a«ftfcfc^T4#<Dj£ 
a***HI*fca«**«£SRWr*. H2tt4?>f 
>H«K»®»«HT*a. Fi (t) -F 8 (t) 
«-*S*afcH«niStl-&«BE»»SSU. Gi (t) - 
G 3 (t) B#fi^«Siir9ijSirrs«E*»*3Sl/T^ 
3. j£Sfi^«»tt (0, 1) ICfeCiTSflt&jEafiX 
SSTfeSWa 1 s hHftfcS^TRfeSnTli*. 0 
Oi^-Vr, l^S^ + Vr, #a*?»!IB&OV 20 

[0016] #fi«**fc9jtosn*«Ett»fc: 

*j&«ONC0fifttIw=-l* OFF©RfttIu=+li 

-r*t. snsx-^flraGi (t) 30 

[0 0 17] 
»7] 

N 

°i (t) "jr S Ij j XFi (t) 

i-i 

[0 0 18] fiU *a*aBIBIC*»S3fe3tfi#«BEI4 
1) Btfc*. 

[0 0 1 9] I3 3t4Wa 1 s hRS^tMT* 
5. 4 7<>HI«a«©»^ «AK±A^6 4«OWa 

3*#ttrtt«3tfan*»fc, «mj*fi (t) wti 

#l©Wa 1 s hlSftWlfctfJ&LT^*. WlttlH 
(t) ®4l©/ti^tt (1, 1, 1, 1) OttfcEM 50 



4*iB¥ 7-7 2 4 54 

F 2 (t) »2#B©Wa 1 sh8IRW2K» 
iSbTVi*. W2BlH«B©5 , 6«r*TA>f 
D^TD-l/^tft^. Z.ti\ZfoCT¥2 (t) H 

£*n*/wx« (1, 1, o, o) omzmmzn 

*. Httfc* Fa (t) B3#B©Wal sh«W3 
(C#«LT45 0, *<Z)/W*» (1, 0, 0, 1) tf>& 
iCE^tJ^n^o ZZlZ, F< (t) B4#§OWa 1 s 
hliftW4fc#*UTi3 0> (1, 0, 

i, o) <Dm\z$tmznz> 0 «±©RWtf»sw&*fc» 
*< as (1. i, 1, 1), 

(1, 1, 0, 0) , (1, o, 0, 1) , (1, 0, 

1, 0) ns. m2<Dm&\z\*. 2#b©»ic 

(t) -F 8 (t) sWWnStt*. filTHttfc:, 3#S 

[0020] a±, *»^>f>Hwa*itfeft:J:n«» x 

;l^t/^7X«Ei©«ffi»&«^U ON/OFF 

BjmiZUZ. H4tt, 1/2 4 ODu t yKBlCfclt 
**««©fxa««mK:3W'*3>h7XhJtoft 

*#atiTVi*. ii&Hftatt&ottftB. nmmmm 

[0021] **wo»=:B»fta*-r**o* 
jtaHMa^-f ^aftaafls-rati^^a^aiCT. 

n«a«/wxflft^*<ft*ft«E©»»fls««a», 

a«5^ ft«S3^>H^>f;tlcH**ti 
-6W£E»ifi<&-5. B&SaR5>f 

2:©is*H»a«9-f >**»«fti-re t*w«^©i/^ 
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7-7 24 54 



11 

ffrr**lc<fc!h tiftyhFv-f /1©»JEt3*>F 

[0022] *«w©*HB»ftariE-rsabo 
agitata n&«**#a> 

rns&ic-r*. ttoT&rbfeBD#ofc*ft5>f> 

t & lt i my u-A^mmmz i HjtrrnsaH;: b 

[0023] t*6Ic* *«§B©*iaB»*aj«-r5ii© 
^rsrwt*. tt»7-f>a«*K:*^Ttt, a*. 

Hffl3^*to6. *0B9, a^HfcfcaKbfcl*©** 

[ft 8] 

/^>£AnSAS*fcJ:D, ft7-f>0H«ft*^- 

N 



i5 



R^>a*aTttttlSbfcaD* H«pfcS«bfc*ft 

* SttftR® S*^ * > * itSf H»©HM t bT 
An«*5*K«k?h #^>©««»jWi$fcb"C\ 

[0024] *«w©»Ei»*a*"rsA© 
^rsrwt*. ip*>, **^-f >awttic*v»r«E 

-f >*R»*©rttft<, Hft*a«"r5ftjc«ffl7-f 

EE#M>&fttr>«lrr*. *Rfcli> V (L + ») cox-^ 

saToftasfc^Tiwu «^««»icRiipsn 

^x-^m^Gi (t) fiHT©»SC9K«t>TtMI"r 
[0 0 2 5] 



I m j) ) 



1/2 



i-l 



(t) 



(t) + 



V (NU)j F k 



(t) 



i-l 



[0027] a*©«»^>f >a#iftTHm«**ufc 
WTtt««^-f >x-^**ft*a«*ic»«**TW 

[0028] a**a«-r*»fc«a9>f >*rw- 

£B. N+l*BK«+bT^fc*S»ttfeL*aR*lC 

N 



40 



v (L+l)j" 

[0 0 2 6] 
Mf9] 

JW S 

k- 1 

U «*«R»fcWJnSn*x-*©*Gj (t) I4K 

roft^i lfcfcTinn. r?*o*»*a«fffc 

[0 0 2 9] 
»10] 



V fcj = I 2 (k*L + m) 



1/2 



k« i/L 
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(8) #BH*7 -7 2 4 5 4 

13 14 
[0 0 3 0] * * [»1 1] 

i »1 k-1 

[0 0 3 D ft*v>m&.7-i >mRik-cmm&7iiZLtt *-*-p**v») £fmur;&nA£*i;:<fcDft*HSffisi© 

MT«fiSl7'f>x-^S:ffi»*a^SlC^ttS-a-TBl L#©x- *©SiCl 2it*-r«ic 1 EX 

jn-rs*ic±o. gmzmibtzftiisQsnz&MtemTfiK \m®m\zmfct<nrcL*<D ; T-9\zj:mw-LThgL 

*>tcBS&fc<;£3t£Sffi«©Bil^J^E«fc&>J. 0 V>. 

ffirt*^-lC&-&. iO [0 0 3 3] 

[0 0 3 2] H±8Wi VTzmz. tt»*jlKSIC<g«x^ [ft 1 2 ] 

N " 



i-1 k-1 



[0 0 3 4] 1 BXttlBtBiafcSRanfc^-C^^U 

*t*r**fci»j»wa»ir*t»TSWi«iBifefi< tn 

[00 3 5] a? 
[HUH *89!©Sg lflWffcifttf. *MvhUirxa! 

T**«wtBf«o«i*TWMaw«. am** 

{|^mffiP©KSj£fT&5. a^SflUdttCfc D 1 +l--f ^ 

[0 0 3 6] *£91©£2ffnfcJ:tttt. ff«©^iE® 

v h U i/ x/**;H& Y vY=r-9 \z&% at>H7-f A 
&tf^*>hF5^A*£:frLTI&IrfS. £©l$. B 

0fj£©9-f>»«lClMWC"«i«B«r*. X. YvY 40 

»fl»*-fey;* > h h KizmhmmxMmzmm 
sna*««ii©5-f ^ftssafci/T-fe^^hH? 

-Y/t©»Efc3t>F7-f/t©»EE£©!BJ©*£»£ei'3 

[0 0 3 7] *56M©m3ffllffilC<fcn«. it^Mft©^ 
i;ttffl©ffl[SlEl36SE-r*»IMl*i±TKffl^*ftt)0 50 



»i;j;t>T, ±jittrxi4*«*r3Swb&i«*«R«iiiic 
*fifcfflm3ttan-*7xSEa*¥-!M#;p+© 1 @^ 
3SWMrt»c««p u&^siici-*. &ffi©gte i m^aSE-r 
*«8Ktc*ssai«©s^&««-r«.E!eis»*jftfi 1 

H«#TO««KT*. C©«fcjt*t«fcBiiO*tl* 

;KA*>Ufc#Ufc3>h5XF©M£«l;L, X7V-- 
[0 0 3 8] *^©^4<fflH(Cj;n«> HUffc&iRU 
H»fcjit!L&*»©«-C«3!rrtIfcia<5Wi«©tr6ft 

*v»THt. a*Bir©±*»6*ft*roBWKa*!i/T 

e^Hft© 1 HJB*»Ht>*. £©»£. XSttFTOHi 

«bfc^r©^3iE«ffit^A4^ff^K^*, ifi99©l 

5-f >©iS^/^>^An#^5*lCiO> #5"f>© 
Zi$-\Z LT*Mft*©tr & £fc < "T fc©T* 

•5. 

[0039] *^^©^5fiJffitc±ntf> /wxmEg 

IB*fflV»fcBP^C*V»T. N+l*BtlSffl5-f> 
«R*t*©T!l4tt<. *ft*W?-r*»fc«H5'T>ft 

*Stt**fc * D«*««»fc/WXtt©»^*EEjJ«Bl 

msnawwfci/TVi*. tE?T«E©jswt;ia«* 

5k a-* > ic «t o Tttba *©& vij6at*a«« w-k l 

*IS«S© Fy Yr-fZm&yj 
5fcl>8fcLTV»£. ;:©*§•&. <K3BHy 
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[0 04 0] 

B«fcRWr-5. H5B, miC^b£g#M&[IIB#i 
J«4**«fcl/fc**«**rHBHT»*. (A) ics 
T«fc, *«I^>'J7A//^WP (S/P) £&EbJB 

2 1 ^HaT*5D, A*£n&vU7;UFy Fx~^£ 

8 ts/ hao/^wi^Hy hx-^k**-*"*. si** 

S/P««@B2 ll:tt«*0^€'jazyh2 2-2 
SaWftRSnri**. ^*ya^yHi«ffic»*l 

St**. M*tt* »-**ya-yF2 2HJSlfrfcM 
DSTStlfcFy hx-^*8fi-ft3E«oTEST 

DSTSn&Fy Fx-** 8 If y hT^K^JoTiS^ 
"TS. ^CD^IC. Mft^^Ua-y K2 2-2 5ttH 
1 (C^bfc^U-A^^eU 6fc*fJ&bTV*<5. X, #^ 

(Dot Clock) £gtfAn<5ffi> y'J7^ 
/rtvVlMmMI&Z l^f>7l/-Ag^FRM, & O 
y^CLl, CL2&S»A*1, ^t'Ja-yH: 

au b* a y *<i^c KftUA-r*. 

[0 0 4 1] &45. ^Dy^CL lliv'UT^Hy 
Fx-^obryhEWfcaj&bTfcD, ffi^n^i 
§CL2B8 tfy h»(fcK»*UTti5. Sfcfc, 
©»*&*7 F l/X**0» 2 7 StflKMH U7 F UX 
58£@B2 8*«;iT*D, 7FVX«JftleIK2 9£^ 
IT^^ U a- 7 h 2 2 - 2 5 iCM^tlTl^o 

&^7 f i^ssta* 2 7 ^ >>m&m 

B2 6fc»ttSnT*D-e©«»&att5. £U* 
&**<5>^5BSiHB2 6, «&*7FI'X563lH 
B2 7, ^fflb7FVX56£[HlB2 8* 7Fl^XSJ& 
®B 2 9 B> B 1 C^lfcR/W7 F kX^S 1 0 IC^ 
JfcLT^S. t^5TfK*fflU7Hl^X«*|5IB2 8tt 

[0 0 4 2] mscD (b) tc^*r«tc> R*nib*<s 

>^«±@B 3 0 BW a 1 s h M&?8£[IIB 3 1 (CffiS£ 
£©Wa 1 s hWR5B£[HlB3 114* HH: 
^l/fcSXfi#K4#Blf7lz»lSLT^*. R 
^Bib** 5 >jf»*B»3 0 BBM*%£|gnft3 2 

jwanmrnzmKbtiz. for, b»«#se*hb 

3 2 «, mi iz^Lftmmmm^mi i t:mir^ 

5. Wal s hHft%^lslB3 1 ©aAttl^MHJIIII 
B3 3^UTn^>H7^AirS^tlTV^o MW: 
\Z* ^^Ua-y F2 2-2 5©fflMftWa 1 s h 



(9) &KW7-7 2454 

Hft»£[§IB3 l©ffl*JB?K:tt8«OJSW»ar:y F 

3 4-4 iat»ttsnTv><&. -n^^g^n-^ F 
fit, Hiic*l/&«IW«W#R8K:»*;UT^*. 

y F 3 4 - 4 1 \t 8 tf y F CO F y F5r-* 
©**fc2t*bTV>3. flIAtt, ltBOSWS^y 
F 3 4 fit 1 ^B©«^««K:Hl/T«»SdF*ff35i:^» 

az 7 F3 5«2^1ofi4«SlcnLfl[ftiSdVefTa: 
jo a»»a=y F4 ifit8HB®ff^fffi:Hb«f&m 

ffrSSnfc 8 JB^Ox-^fi^tt 8 / 4 *jftH»4 2 ft 

[0 0 4 3] fc*. *Wfc««Lfc-fe^>hH^/t 
fitl h*7 hSft 0 3 hOr-i'Bf 
T 8 Sffil/'WfcaJlbTV F y ^XA^MClH*?* 

F F^/«iiM^ttA*«*T^£. fflU lENDx 
^ -*A#»tt3 Mv hX4fcH6tlT^S. Sot, 8 

#x-***fe^*> f F^/ttKS-f *«fcbxv> 

[0 0 4 4] HT. ^6-^8£#RBbT> gJSK^b 

:/ny£H"C**. CCTfitWSibTlSBO^ty 
:i-S/F2 2$^bT*30RAM^^U 2 2 1 $riiA.T 

2 2 2 ^^AT*5 0 ->'J7*/A7 UA*SHbB&^ & 8 

#a*7 f ux»4HB3S*6««sna»*a*7 f b 

xm-^tcs^RAM^^eu 2 2 lC03f^#^lCfHS$n 
5 a Xffl*5!y5 1 2 2 3^rli^T45D, RAM^'J2 
2 l*6»*fflSn&Fy F^-^^8tf^hT^^iy 

4ff RAM^^EU 2 2 lB7FUX«lftiaB*^bT. 

ai l 7 f Px»±iHiB*6«»a n&K*m b 7 f i^x 

772 2 2tt»*a*4^-f 3>if»*H»*6«»Sn 
2 3BR*fflb^ny^«^CKfcJ:r)«»patl, RA 

m^^u 2 2 1 tt»*a*e#wEKjsi;T«nsianT 

[0 0 4 5] H7BWa 1 s hHft»£|BlB3 1 <Oft#: 

»&**atnwpftKwr**©H»HT**.. com 

50 »«4|Hl»3 1B, 4®<04 tfy F^y^X-fy?* 
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(Dip Sw) 3 11-3 1 

tC, 3<@CDirl/^ 3 1 5, 3 16, 3 17i:l<@OrJ 
>hn-?3 1 8£«t*/0>£. 4^0^^^^^ 

[0 0 4 6] lflOT'T v^Mv^Z 1 1 »*1 [Hi 

^gic^it^>to'&t> j &/^>u l, i, itc»j£s 

ttT^S. IPS, SBHSiESTttFi , F 2 , F 3 , F 

1, 0, OKKfcSftTV**. BP** IB 2 0* 
*fc*3^TFi =1T*0* F 2 =1W0> F 3 =0 
T&D, F< =0t&oW5. 3#l©5r>f 

1, 0, 0, lfcR«StlTVi-&. W&*3@j6*K:* 
Fi =1, F 2 =0, Fs =0, F< = 1 tfe-D 

[0 0 4 7] 4#B05V V^X^ 5^3 14ti*4@ 

ig^a^t/^>i, o, i, ojc^sanr 

^5. »4@^*tC*ViTFi =1, F 2 =0, F 3 = 
1, F4 =0tfc^ 3M<0±U^93 1 5, 3 16, 
3 1 7Bn>Fn-^3 1 8K«fcDfHWS*l* 

3>hn-73 1 8Bfr5K >3IDm^ (Clock) 
&tfX*¥>X^-hfl*f (Load) lc*SbTftir 

3 15, 3 1 7^l/Tlf@^7^7f 3 1 

l^aan, BffeoaSEffl^Fi , f 2 f f 3 , f< # 
[0 0 4 8] a*5i/^;v«siiEiBtto/i i^kobsgS! 

f§*t£ + Vr/0/'-Vr l^;]/©*atft# fc« 
tore**. ^n^cDit^M-^tiS^a-^htct)^ 
2*n*. »llBj£**tt (1. 1, 1, 1) <Df&&$ 

b-av * * > £#-r s 4 «©it«m^3S*«jB*T s n 

»2®**k:»fT'r*t, -feV0*3 15, 3 17 
S*bT2#B©T-ry^yf3 1 2««RSn, 

mLvnzv (i, i, o, o) &^"r54fi©ii[SJM 

jRFi > F 2 , F 3 , F< 3&«ffl*Sn*. HTB«fc* 
»3@;£ST?tt'fel'2^3 1 6, 3 17&^LT3#B 
Of^ y^X>fyf3 1 3 3&*tH*«JC»«an*. £S4 
0*SET?tt-tel'2^3 1 6, 3 17^LT4Si^)T 

[0 0 4 9] H8tt«ll»3.nyK3!)**Xtf»^*K 

(DWin%53-~V b 3 4 ^LU5. ££>g£gS3-^ 
h3 4tt4fl©#««Bfca»H» (XOR) 3 4 1-3 

4 4£«*/0>£. l#B©XOR3 4 

ssifrfcMDSTsnfcifittBiftFi 



(10) #$¥7-7 2 4 54 

i frRtWB*t»B©* i m<D&&\zmvmTt>tirz f y 

XOR3 4 2fi^2ff(CfH0^Te ( nfcS5!KISF 2 t 
g 2 ff/JB lW£W0ST&*&Fyhx-iMai©« 
»ffl3&fffc3. 3#gOXOR3 4 3»4JB3fffc«D 
MSTSn&itXBHfcFi i»3fr/»lWfcWDSn:& 
nfc1«yh5 s --^lii©awaa*fra:5. 4 
SIOTOR 3 4 4«*4tT(c8d0ST6nfcit2ll5H* 
F< i»4fr/iBlJ!lfc«DST6nfcFyhx-^I 

4icoigsMa^fT^p<. ^n^4<ioxoR<D^sic 

4«OttaaifiI»3 4 5'-3 4 8i:5fl©#«Wlfe 
3SfP[§I&3 4 9-3 5 3 03fi*-&to**6ft<&ftW«*< 

«ttbT*D> 4a©«w»*fe*T»»«ab, 

*. JKTBKfc. B5{c^Ufc2SB0SSiga-^h 
3 5tt*2Wfc«D3T&T-aMS*Gi *f^J*"rs. 

**IfBtt#*D* x^^»*t?BH8K:3RTate3lf 
[0 0 5 0] «r6L**^>l^l«Wl*iCfc 

'-&*n/2-y--f^;v+fciEi*i;5. fflr¥iK 
v r aWMoatu a**^*®* i B**T?ttH»a 

«BD©/t-f 7XSJEEB 1 / 21M£;W , tt»CflIfe** 
-f >a5*^T + VrXtt-VrT*aESn*aMlC**l/ 
4(7 [0 0 5 1] H9H2:«)«a:a*^>«CJ:S3>h5 

UTViSo (A) ttffi«^*>*»«Uft:»&*SU. 
(B) li±ON^^>ft*SUfc»'&T**. ^57* 

[0052] **fiwi'&ir»ja'r*awH , 6u*a^ 

59 **5<>H«fa*i*5tk:*^Ttt* a# 
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Bj»t3»ian&3ei«* 

&M<D&mfft>-rmz<k*ox. *on-off«»s 

*Stc 1 titfTf &?-*fcJ:-3T 1 yU-A%&Mfflfo\Z 
h5kE LTcW 0 »*/^ xccko rn >h?xh \zm*m 

[0 0 5 3] SI 0tt«r6bK»a^©-«S*b& 

HlOfcfc^T, Fi (t) «j£*ffl-^«»£»bLT 

JH*-C*SUTVK. *TllaIB©*atTtt, Fi , F 
2 , Fs , Fa ^+Vr, +Vr, +Vr, + Vr 
CtyhtS. *©Fs , Fe , Ft , Fs Tfttlttffl 
feifc + Vr, +Vr, -Vr, -VrSiryh-T 

MfnsmSfcfiEoTflaattfcG i (t) , g* 

(t) , g 3 (t) ©x-^B^fcwarr*. S2tc^ 

l/fc^ON«f©G2 (t) S^OFF^Gj (t) 
£H&0, 10B<7)7l/-A*at»IIHfcJI*bTVi&« 

^tt® ira to 5 ftjE** 4 i33ft $ ft 5 «ic l HSBtf £ 

[0 0 5 4] fi£oT«*^^>*t*ON(ORf«aJifc9J 
ttSft3tt»»Bl 1 \Z7r.LtzWZt£% 0 m9<D (B) 
K^U&«te3t**«fOtr63»«a:<ttD* 09 CD (A) 

\z*\sit&mrt9>tmm&x&mzto*. bukmu 

S. ftvXW*K9>\Z&*n>h7Xh<Di£iflt3i<1ii 

[0055] hi 2 si 0fc3RL,ft#w suna*-& 



(11) &M¥7-7 24 5 4 

20 

tif/^>$IIIt§Wa 1 s hNft8&®tt0Afr» 
Wa 1 shB8ft*tiatti:R|-©«aft*l/T*D, H 

5 \zmLrcm^^mm<Dmm^\zu^^m^ 

Z>. S&ajSltt, 3>hD-73 1 8(C«->7^3 1 9 

*>Z9-h\ZJ&VXSt9&&i?Uy9Bn (C 1 o c 
k) tl/21M9Mttzft&r&!?V7ti& (Cle 
ar) 3>hD-73 18^bTH3? 

10 «^«)]B*'&to1i:^^>©fifi>'7hSSiaT5* Mft 
W (c te* mws**^ fc* ^ T» l a»c» U T tt-b w ^ ^ 

3 15, 3 1 7 S^IT l#|Of y ^ 1 

i**a«s**u »^to^/^>i, i, i, i*tffl* 

$n§o fifc^T, Fi =1, F 2 =l, F 3 =1, Fa 
3 1 7*^bT2#BCD5r^y7 r X-f 1 2*qiSi 

$nffi^to^^>i, i, o, otfuasns. « 

oT> HI 0fc*l/fcSD, Fs = 1, Fs =1, Ft 
-0, F* = 0£ft3 a 

a? [0056] mmiz. mzmznvx\^v!?^ 3 1 

6, 3 1 7*^LT3#BOr>r 3 1 3tf 

m^tm^t>^n^y\ t o, o, i*a«3n 

*. 4#B©fifc#l/Ttt-feW^3 1 6, 3 17*^ 
LT4SI0t>{ y^-f 1 4*t««S*U 1, 

o, l, o**m**ns. HTa*fca»-&toii:^*> 

0B«>5?>-A**7f»4«5/7*3 1 9©fMB!fc,fcDX 
*-Hfc«**l#B«>5^ y^X-f y?3 1 1*62S 
BCD^y^X-f y?3 1 2K«fr-r«. foT, SS 1 
30 afc**UTtt-fel^*3 1 5, 3 17*^l/T2#B© 
5^ y*3 1 2 3WW?S*U »JfirT*a*^to 

i*y^>l, 1, 0, OrtUHASftS. foT, SI 0 
iC^Lfc&ICFi =1, F 2 =1, F 3 =0, F4 =0 
tft*. *©2#B©ttK»UTtt"feV^^3 1 6, 3 
1 7£;frbT3#B©x>< y^X-f y^3 1 3jWW!S 
ft, #j£T£»^£to1t/^>l, 0, 0, l#tti#£ 
fi£t>T, Fs =1, F 6 = 0, Ft =0, F 8 = 

1 

[0 0 5 7] It£HR©tt*£toliyl*>0!>af 

to*/^>©jfe*m**fflv*»ftfctt, *iffB©* 
*«fffc«»Sn**3ifll#Fi ttH3fciSLftSI-© 
Wa 1 s hK»Wll:aoTl, 1, 1, 1©EW^^ 
>Stt5. 2LOEJ9;^>lii/2*-f^A«Tflrt- 

tt, XRIttfcl, 1, 1, l©eJ8/t*>ifc?h Fi 
ttl*-f jr*J(»0«^taa. 2#BO^Stm^F 2 
tt|-0Wa 1 s h«»W2K:aofcfi5ll^>*#b 
TfcOl,- 1, 0, Ot^. i2£oT, F 2 \*\/2V 

so -izfynnnm^tte*. nmz* Fz%\/2w? 
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;WBJH©fl#fcfc-5. fflU F 2 £&m*?tlT^Z>. 

i OHftftttF* KJfc^tti&D, F 2 RZSF 3 <Dm 

[0 0 5 8] *»7-f >B*«6fc*iV>"C jtSUffigl© 
Ufc l *i i**©*>r >fc©HMk©3&Jt*#< fco 

to2nzfcM\$fe&m®mtm^mm&t<D<&mzte 

mffi£t©ttjBE Jt^jfe£SffiR©SE#H < ft 0 

> t g^© ? -f > fcTttKMs<BSOTHT L * v>@M± 

[0059] f ft*a«fit-BJip*ns**«-t 

om$L&*%-ik1*#Z>%>\Z. mi 3\Z^Lfc1&?t>L 

TJ4H2i:ra«a:a*^to1i-/^>JC&5. W*. Fi 
BWlfc&JtJLTSD, FattW2fc»J6LT;feD. Fs 

aifr&fcftTSD, Wl, W2, W3, W4©iB*'&b 
■ti7t*>**. W4, Wl, W2, W3t&^TM. IP 
Fi ttW4IC«oTl, 0, 1, 0©EiW^>t 

tto, f 2 ttwncsEoTi, i, i, KDStmwy 

t&D, Fs l4W2lCttoTl, 1, 0, OirfcO, F 
4 BW3l;:ftoTl, 0, 0, ltW. 
[0 0 6 0] ft is. »-i^>f ^;P©«*-CI4«ttS<EA* 



(12) »BH*7-7 2 4 54 

ttfctt**, tt*£:b1*/^>ttW3, W4, Wl, w 

/^>W2, W3, W4, Wl"C«toSn5, SIH* 

W2, W3, W4fcKS*fctt*. HI 3©^-f5>^ 
?ir-h*6W6**ft«fc, Fi , F 2 , Fs , F« © 

^jvmzxnm^nuoThA^K s&fc, iim? 

[0 0 6 1] HI 4tt±»bfcMEr&b«CjeFa3&:Wa I 
s hRftX£BBo«A0l^-rBKBT»d. S*W 

fcttB7fc3RUfcWa 1 s hHft^[H»3 1 tlH-© 

*iitr»*WIBT**. ftft*AHU -fcU**3 l 7© 

20 mt\zmisy$z i o^#astiT^s*-r»5. c© 
WO/y^s l o»i/2U--f ^«ic**-r5«^ (C 
yc 1 e) iCjfcbTiWU ±i£U£*r? 5 b£rrfc 

nfc4flo**«#€*oss»>E;'r*36aEttiK:eai 
* tife 4 flo she*: i ff -f ^im tcT 

30 1 fx£»1M ^ i j y 9 um? ZLZntto* 

[0 0 6 2] mi 9»3JBf 6LB»a»C!>«©«S3Sb 

«C*^T,.*«««ifcB«rEWa 1 s hHft«ffl^« 1 

fcCDT&S. Hi 9tc^^TF. (t) tt**«tticBJ 

M-?z>$iMr, 4*roa«u»a^*ji/©±^&T^ 

(+Vr, +Vr, +Vr, +Vr) tiryhb, 2* 
40 mt (+Vr, +Vr, -Vr, -Vr) t-feyhU 
3*BIC (+Vr, -Vr, -Vr, +Vr) ttyh 
V. 4*gtC (+Vr, -Vr, +Vr, -Vr) 
tyhf*. ^<SDtJ--f i*bic»u-^^;kz>2 

*B©^^>T*S (+Vr. +Vr, -Vr, -V 
r) StyhU mm\Z2^m\Z (+Vr, -Vr, - 
Vr, +Vr) , 3*BtC (+Vr, -Vr, +Vr, 
-Vr) , 4*BIC (+Vr, +Vr, +Vr, +V 
r) t±yh+Z. ■t©«HH«fc*-f^*»Cl*r 

50 fi^«fifc«, D-^9)V»\ZFi (t) €D/1^>& 
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&?LXmftm&LtzGi (t) , G 2 (t), Gs 

(t) (Ox-^^ffJn-r^o ^oriM 2 )\,mzm.®t£. 
mi§m<ommz>&, 4*mz&%mfa<Dm®mutii 

[0 0 6 3] m2o\m^y^>mtR&o7^mmmiR 

fflK HM^ttl::, l*it7*B» 2*Bt6* 
5|£t;:Lfcfc0T&*, H2 0lC*^TFi (t) ttj£ 

[0 0 6 4] ^Tsaj^-r^ji/T«, i*atc (+v 

r, + Vr, +Vr, + Vr, -Vr, -Vr, -V 
r, -Vr) , 2*B\Z (+Vr, +Vr, -Vr, - 
Vr, -Vr. -Vr, + Vr, +Vr), 3#glZ 

(+Vr, +Vr ( -Vr, -Vr, +Vr, +Vr, 
-Vr, -Vr) , 4*B\Z (+Vr, -Vr, -V 
r, +Vr, +Vr, -V r, -Vr, + Vr) , 5* 
etc (+Vr, -Vr, -Vr, + Vr, -Vr, +V 
r, + Vr, -Vr) , 6*BlZ (+Vr, -Vr, + 20 
Vr, -Vr, -Vr, + Vr, -Vr, + Vr) , 7 
#@tC (+Vr, -Vr, +Vr, -Vr, +Vr, - 
Vr, +Vr, -Vr) £**BIJirr<5. 

[0 0 6 5] &©-iMjUbTtt, l*Bfc (+Vr, - 
Vr, +Vr, -Vr, +Vr, -Vr, + Vr, -V 
r) , 2*BK (+Vr, -Vr, + Vr, -Vr, - 
Vr, +Vr, -Vr, + Vr) , 3*Bfc (+Vr, 
-Vr, -Vr, +Vr, -Vr, +Vr, +Vr, - 
Vr) , 4*Bl£ (+Vr, -Vr, -Vr, + Vr, 
+ Vr, -Vr, -Vr, + Vr) , 5#B(C (+V 30 
r, +Vr, -Vr, -Vr, + Vr. +Vr, -V 
r, -Vr) , 6*@tc (+Vr, + Vr, -Vr, - 
Vr, -Vr, -Vr, +Vr, +Vr), 7*@tC 

(+Vr, +Vr, +Vr, +Vr, -Vr, -Vr, 
-Vr, -Vr) t-byhtS. MZSkWOV-i # MZ 

mm?) s Lr^mm izwm zmzt z>* 

[0 0 6 6] B#*SfcHU «ftSWk:J:D*»&Gi 

(t) , G» (t) , G s (t) ©x-^&BWirr*. 

= 1 6fcR£*ttTH&. -3ErflHf««*50^-f >» 
ttHRKMrsStof. ^CO^TtefffiWt<Z>&M = 1 2 



4*BI¥7-7 2 4 5 4 
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5 tasta tifc-t ^ > h h ;t 3 &^ Lxmm^ 

Sfrfci. £©Fyhx-*liitt*M«*4£«* 
tof. H y hx-* I » i tt*t*-r*H**«0 

[0067] a^m^F. com^^3^>K^-rn2 

tt«©7-f >*l44JcRSSnr^S, BPS, 16*© 
£SS®te4#litc&#tt£:rL Sllnh S2in 
2, 131n3, fS4«n4**»6n*. 

[0068] gi*jtt*. m2 wzTKLtzm^m&K&m 
( t) , f 2 (t) , f 3 (t) , Fi S (t) \m 

TV>*. ftltSSffi^tt (0, 1) fc*lr>TSS»fcIE«S 
£$&T&£Wa 1 shRft (03) teS^TttgSft 

Tl^o *«T?f4H3»C45^T±^6 4«©SV^ca[SS 

nwa i s hB»*«viras«^oiasatebT^ 

fl-9lr^liTtt» Fi (t) dUSSOTa 1 s hg|& 
fc»J6UTVJ*. lSScOWa 1 s hKSIil^SilC* 
^T*T/WW^T?*S©T» Fi (t) H (1, 

i, i, i) ©/v!^xjyt*5. 

[0 0 6 9] ft:*, *«rtf{4lO«^* + Vr(0«EV 
^iV^U 0<!!>*^*-VrO*|El/^tU #S« 
«M*0«BEU^;VtUT^5. Httfc. F 2 (t) tt 
2#B©Wa 1 s hHft*W*LT450 (1, 1, 0, 
0) <D;VVXmtt£Z> 9 F 3 (t) l43#B©Wa 1 s 
hHScfctfAUTfcD (1, 0, 0, 1) toJVVxmt 
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